Objective: Positive and negative affect are the two psychobiological-dispositional dimensions reflecting proneness to positive and negative activation that influence the extent to which individuals experience life events as joyful or as distressful. The Positive and Negative Affect Schedule (PANAS) is a structured questionnaire that provides independent indexes of positive and negative affect. This study aimed to validate a Brazilian interview-version of the PANAS by means of factor and internal consistency analysis. Methods: A representative community sample of 3,728 individuals residing in the cities of Sã o Paulo and Rio de Janeiro, Brazil, voluntarily completed the PANAS. Exploratory structural equation model analysis was based on maximum likelihood estimation and reliability was calculated via Cronbach's alpha coefficient. Results: Our results provide support for the hypothesis that the PANAS reliably measures two distinct dimensions of positive and negative affect. Conclusion: The structure and reliability of the Brazilian version of the PANAS are consistent with those of its original version. Taken together, these results attest the validity of the Brazilian adaptation of the instrument.
Introduction
Positive affect (PA) and negative affect (NA) are the two dominant mood factors that emerge from self-report analysis of semantic affect terms. [1] [2] [3] [4] They are conceived as psychobiological-dispositional dimensions reflecting proneness to positive and negative activation that influence the extent to which individuals experience life events as joyful or as distressful, respectively. 5 The Positive and Negative Affect Schedule 6 (PANAS) is a brief self-report measure designed to provide independent PA and NA indexes. Originally, the PANAS was designed by empirically selecting items from a larger pool of mood descriptors that functioned as relatively 'pure' indicators of PA and NA for adults in the American English natural language. Since the development of the PANAS, different versions have been successfully elaborated in different languages, 7-10 for children [11] [12] [13] and for adolescents. 14 These studies consistently have validated the orthogonal bi-factor latent structure believed to underlie the PANAS item set.
The international popularity of the PANAS may be attributed to its brevity and, most importantly, to its association with an influential conceptualization of anxiety and depression: the tripartite model. [15] [16] [17] This model aimed to differentiate depression from anxiety by designing a hierarchical structure that allowed the identification of both specific and common factors. It posits that, in addition to a factor of NA common to all unipolar mood and anxiety disorders, there are specific domains to anxiety and depression that allow them to be differentiated: anxiety is further characterized by physiological hyperarousal, and depression, by anhedonia or low PA. This model has been directly tested and the PANAS has shown to be effective at differentiating between depression and anxiety in clinical samples. 18 Furthermore, the PANAS has also been largely employed in research that aims to understand subjective well-being. 19, 20 Indeed, PA is considered to be a key element of well-being and general adaptability. 10, 20 The aim of the current study is to validate a Brazilian Portuguese interview-version of the PANAS by means of factor and internal consistency analysis in a large and representative community sample from the cities of Rio de Janeiro and Sã o Paulo, Brazil.
Method

Ethical issues
The Ethics Committee of Universidade Federal de Sã o Paulo approved the study. Informed consent was obtained from all respondents, and participants who met diagnostic criteria have been offered a referral to outpatient clinics at Universidade Federal de Sã o Paulo and Universidade Federal do Rio de Janeiro.
Study design
The dataset of the current study was derived from a single-session, population-based cross-sectional survey carried out in the Brazilian cities of Sã o Paulo and Rio de Janeiro conducted to assess the impact of urban violence on the prevalence of mental health problems. A detailed description of the protocol of this study -including sampling and data collection procedure -is provided by Andreoli et al. 21 
Sample
A representative community sample of 3,728 individuals, 1,614 male and 2,114 female, mean age 39.38615.52 years (range = 15 to 75 years), residing in the cities of Sã o Paulo and Rio de Janeiro, participated voluntarily in this study, which included the administration of the PANAS along with other instruments.
Instrument
The PANAS consists of two 10-item mood scales designed to provide independent measures of PA and NA. The PANAS was originally designed as a self-report questionnaire; however, the administration of the PANAS via face-to-face interviews was preferred in this study to allow standardization of data gathering procedures regardless of the literacy level of the participant.
Respondents were asked to rate, on a 5-point Likert scale (very slightly or not at all to very much), the extent to which they experienced each particular emotion within a general time frame (i.e., in general, in your life as a whole), yielding trait-oriented scores. The items that composed this interview version of the PANAS were based on a translation/back-translation procedure performed on the original American English version. 6 
Statistical analysis
Exploratory factor analysis (EFA) via structural equation modeling (SEM) and internal consistency reliability were used to verify the structural coherence and unidimensionality of the PANAS item set, respectively. All structural analyses were undertaken in the Mplus version 5 computer package and Cronbach's alpha coefficients were computed using the Statistical Package for the Social Sciences (SPSS) version 20 for Windows.
Factor analysis seeks to identify continuous latent factors that hypothetically account for the pattern of correlations among the observed variables. 22 If conducted in the framework of SEM, EFA produces parameter estimates such as standard errors, model-data misfit, goodness of fit, and indicators of specific areas of misfit. 23 The goodness of fit for a candidate model reflects the degree to which the model is able to account for the structure of the observed data and thus serves as an elegant indicator of which factor solution (number of factors) should be retained.
PANAS dimensionality was assessed via maximum likelihood EFA with varimax rotations. Factor solutions ranging from one to four factors were evaluated and the number of retained factors was based on cutoff values for selected absolute and parsimonious goodness-of-modelfit indexes and standard errors. Root mean square residual (RMR) was used as an indicator of absolute fit (values below 0.05 indicate good absolute fit), root mean square error of approximation (RMSEA) was used as an indicator of parsimonious fit (values lower than 0.05 indicate close and those up to 0.08 reasonable fit), and standard errors values below 0.8 are regarded as indicative of and an acceptable level of misfit. 24 We considered factor loadings interpretable only if they exceeded a value of 0.32 (10% of common variance accounted for).
Cronbach's alpha coefficients were computed to estimate internal consistency reliability for the extracted factors based on the sum of item scores. Values above 0.7 are acceptable and above 0.8 are desirable.
Results
Sample adequacy indicators attested to the suitability of the dataset for implementation of factor analysis: a KMO value of 0.888 was observed and Bartlett's test of sphericity was significant (p , 0.001).
An orthogonal two-factor solution was retained (RMR = 0.04, RMSEA = 0.08, standard errors o 0.08). By contrast, the one-factor solution did not show acceptable goodness of fit (RMR = 0.153; RMSEA = 0.146) and the extraction of models with three (RMR = 0.0276; RMSEA = 0.062) or four factors (RMR = 0.018; RMSEA = 0.043), while improving goodness of model-fit, produced factor solutions with cross-loadings for several items and of difficult theoretical interpretation.
The first factor accounted for nine of the original 10 PA items and the second factor accounted for the all NA items. The item proud did not load significantly in any factor (factor loading , 0.3) and it was consequently excluded from further analysis. Results were replicated in the female (RMR = 0.042, RMSEA = 0.08) and male (RMR = 0.039, RMSEA = 0.06) subsets of the sample. Reliability analysis revealed high internal consistencies for both the NA and PA scales (Cronbach's alpha coefficients = 0.87 and 0.88, respectively). Table 1 portrays the retained factor structure and parameter estimates for the total sample after the exclusion of the item proud.
Discussion
This study sought to verify the structural coherence and internal consistency reliability of a Brazilian interviewversion of the PANAS in a large community-based sample of participants residing in the cities of Sã o Paulo and Rio de Janeiro.
Our findings support the hypothesis that an orthogonal two-factor structure adequately represents the dimensionality of the PANAS item set. In turn, this structure appears consistent with neuropsychological evidence that approach and defensive motivational systems, presumed to underlie positive and negative mood, can be viewed as alternative activation (arousal) systems distinguished by the valence (pleasantness/distress) of the activation states with which they are associated. 25, 26 The orthogonality of these constructs may account for both pure positive or negative mood states and mixed/ conflictuous mood states, where both positive and negative arousals are simultaneously active.
The current study has strengths and limitations. First, this study utilized the largest participant sample ever reported in a PANAS structural validation study. The size and representativeness of the current community sample and its structural replication for the male and female halves of the sample strongly supports generalization of prior findings for American participants to the Brazilian population as a whole. Furthermore, the replication of the purported orthogonal bi-factor structure, designed for selfreport versions of the PANAS, in our interview version confers robustness to the PA/NA model, as it indicates its structural invariance regardless of data collection proce-dure. Also, the use of SEM to select the optimal solution in an exploratory factor procedure allowed the direct estimation of goodness-of-fit indexes and residual variance, which represents a statistical advancement in relation to classical methods of fit estimation such as scree plots, eigenvalues, and parallel analysis.
One limitation in particular warrants mention. As previously stated, the original version of the PANAS 6 and some subsequent versions [10] [11] [12] [13] were designed by empirically choosing items from a larger pool of mood descriptors that worked as fairly 'pure' indexers of PA and NA in colloquial language. The version used in the current study was created by translating and back-translating the original version of the PANAS into Brazilian Portuguese without the realization of a previous psycholexical study. This could account for the fact that the item proud did not load in any factor, being excluded from the analysis. We recommend that a psycholexical study be conducted in future applications of this version of the PANAS, specifically as to the identification of an affect term culturally comparable to proud.
Finally, the data presented in this manuscript is part of larger epidemiological survey 21 that aimed to understand the effect of violence in mental health. This survey gathered a wide range of social, biological, psychological and psychiatric variables hypothetically associated with violence including measures of PA and NA. Therefore, the validation of our interview version of the PANAS is a basic requirement to support the use of PANAS scores in subsequent studies using this data set.
In sum, the results of the current investigation, when taken together, provide psychometric evidence of structural validity and internal consistency for the PANAS version used in this study. Additionally, our findings support the hypothesis that an orthogonal two-factor structure adequately represents the dimensionality of the Factor loadings with value above 0.32 are in bold. RMR = root mean square residual; RMSEA = root mean square error of approximation.
Structural validity and reliability of the PANAS PANAS item set in the Brazilian population, and suggest that lexical adaptation in one PA item -proud -is required.
